NICA

Alejandro Rodriguez Alvarez (JINR-CEADEN).

Resources Administration @ Heip - %

Summary Info Resources Organi on Planning Construction Data Accounting Reports

Manag S Activit; Pal Categories

sonent Type Graph  Raw Material Types  Units

Activity Types: MPD-ITS

Name Description

ALTAI Blank Wafer Lot Shipment ALTAI Blank Wafer Lot Shipment to TowerJazz for CMOS Processing )
ALTAI Chip Classification Classification of ALTAI Chip based on results of ALTAI Chip Testing AP
ALTAI Chip Functional Checkup Manual intervention to change functional status of ALTAI Chip v
ALTA! Chip Physical Checkup Manual intervention to change physical status of ALTAI Chip v
Shipment and reception of single ALTAI Chips; to be combined with the
ALTAI Chip Shipment and Reception activity ALTAI Tray Shipment and ALTAI Tray Reception; location of activity | %
should be receiving institute
ALTAI Chip Testing Testing of ALTAI Chip; results are base for chip classification v
ALTAI Chip Tosting Analysis ::i?:;s poa’ :{:‘; ;):!mg raw data; parameters are extracted and saved as v
ALTA! Clrcuit Classification :l':is:::;:t::: A|°' aﬁ?{;z:;; b::"ed on results of ALTAI Circuit Testing, v
2 ALTAI Circuit Functional Checkup Manual intervention to change the functional status of an ALTAI Circuit v
ALTAI Circuit Physical Checkup Manual intervention to change physical status of ALTA! Circuit v
ALTAI Circuit Testing Testing of ALTAI Circuit; results are base for classification of circuit v
o o ALTAI Gircuit Testing Analysis :nmx:):nslys Po; :‘:::,xln;;wmg raw cata; parameters are extracted and saved as v
ALTAI Furex Class ALTAI Furex Classification of Sensor Damages v
ALTA! Production Processing of blank wafers into ALTAI wafers v
ALTAI Removing Chip From Tray Manual removal of chip from tray for various reasons v
Shipping of ALTAI trays, including shipping reference, EDH reference,
A P dem and arriv::::xe, Locan?ionh;:‘:n:gshipping institute. %
ALTAI Tray Reception Location of the activity should be the receiving institute v
ALTAI Tray Shipment Location of activity should be the institute that ships the tray v
Shipment and reception of ALTAl Wafer Box; intended to store new position
ALTAI Wafer Box Shipment and Reception of component and attach Shipping Documents or General Information v
related to shipment
ALTAI Wafer Functional Checkup Manual invtervention for change of functional status of ALTAI Wafer
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Construction Management Information System at JINR

CONSTRUCTION MANAGEMENT INFORMATION SYSTEM
AT JINR

C. Ceballos."»* A. A. Kolozhvari,! A. G. Dolbilov,! R. N. Semenov.! E. A. Tsapulina,’
A. Rodriguez."? A. D. Sheremetiev.! and Yu. A. Murin for the MPD-ITS Collaboration'
! Joint Institue for Nuclear Research, Dubna, Russia

“Center for Technological Applications and Nuclear Development, Havana, Cuba.

The commissioning of an all-around Construction Management information System

(CMIS) was recently completed as a joint effort of two JINR Laboratories (LHEP and

LIT). The system is particularly useful for the fine-grained control and continuous

feedback of the production of complex multipart objects like the detectors subsys-

. . tems composing the MPD and BM@N experiments of the NICA facility at LHEP.

To be Se nt to pu bl Icatlon : Currently, the CMIS is meant to be used to follow the production of silicon tracker
detectors at the STS department of the LHEP at JINR, although it would as well be

used by any other hardware production projects related to JINR whose complexity

would make it very hard to fulfilling its quality and timing requirements otherwise.

"Physics of Particles and Nuclei"

1. INTRODUCTION

Two of the major experiments of the NICA collider project at JINR are the MultiPurpose
Detector (MPD) |1| and the Baryonic Matter at Nucleotron (BM@N) [2]. In both cases the
production of the silicon tracker of this facilities will be led by the STS department of the
LHEP at JINR under the project names of MPD-ITS and BM@N-STS, respectively. These
are complex setups that require the implementation of a precise workflow of components
production, multi-stage assembly and test to be coordinated between several institutions |3,
4. For this reason it was decided to implement for both projects a construction management
information system (CMIS) that would allow for a tight control of the production process
for the timely achievement of both projects goals. The system contains a Web application

installed on an application server that is accessed by the clients through the internet and

Electronic address: ceballos@jinr.ru
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CMIS by Kybernetika

I4d KYBERNETIKA sro

It is composed of the following base modules:

Automatizovane systemy rniadenia

» Resources Module
» Members
» Institutes

<

Project Module
» Project Definition and Planning

Construction Management Information System

» Project Management and Resources
» Construction Data

» Activities
» Finances
» Reports

Joint Institute for Nuclear Research » Administration

6 Joliot-Curie St » Help

Dubna

Moscow Region

Russia

Yuri Murin

11. 11. 2019

Jan Jadlovsky

Henrieta Telepovska
Jakub Cerkala
Vasil’' Vancik

e

‘All-around multiple-projects handler.
—
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> CMIS from ALUCMS by Kybernetika

*

Information System for ALICE Upgrade

Construction Management System

Y4 KYBERNETIKA sro

ALICE UPGRADE CONSTRUCTION

Automatizovane systemy riadenia

MANAGEMENT SYSTEM
January 2019

Ver. 3

CERN

Joint Institute for Nuclear Research
6 Joliot-Curie St

KYBERNETIKA, s.r.0., KoSice Dubna

Orgovanova 4 Moscow Region
Russia

040 11 Kogice

Yuri Murin
Slovak republic

T ——.,

11.11. 2019

Jan Jadlovsky
Henrieta Telepovska
Jakub €erkala

Vasil’' Vancik
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s—mery CMIS by Kybernetika

-

KYBERNETIKA sro.

Automatizovane systemy rnadenia

Construction Management Information System

Joint Institute for Nuclear Research
6 Joliot-Curie St

Dubna

Moscow Region

Russia

Customer

Yuri Murin

11. 11, 2019

Jan Jadlovsky
Henrieta Telepovska
Jakub Cerkala

Vasil’ Vancik

'Web application installed on application server.
'Clients access it through a standard internet browser.

Client Client

Client

Client Client

Application Server

2022.10.26 | Alejandro Rodriguez Alvarez 5



CMIS full structure

(NICA)

P4 KYBERNETIKA e

Resources Projects Administration
pemEmE I
- Institutes .- Project A '
- Members ‘- ProjectB |
1
' Project C E Roles Users Att. Categories Positions Qualifications
Settings Resources Organization Planning Constr. Data Accountings Reports
- Management Functions - Institutes - Structure - Tasks (Gantt) - Activities - Invoices - Components by AT ‘
- Activity Types - Members - Management - Milestones - Components - Contributions
- Activity Status - Suppliers - Milestone Versions - Raw Materials - WBS
- Parameters - Suppliers Contact
- Component Categories
- Component Types
- Component Type Graph .
P _ P P Common to all Projects
- Raw Material Types
- Units Project-specific




‘Settings’ & ‘Construction Data’

@
4 KYBERNETIKA 1o C*_D

Projects

.- Project A
E- Project B
1 - Project C

Settings

- Activity Types

- Component Types

Constr. Data

- Activities

- Components

Common to all Projects

Project-specific
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> Activities and Components

Activities are actions performed on Components that may change their

Physical/Functional'® status.

Activity: MAPS Chip Classification of c:hipxx\

l (*) All possible Physical and Functional statuses of a component are declared on the
e ——— ‘Component Type’ definition.
!5 Component: MAPS ChipXX i The possible result of an Activity are combinations of Physical and functional statuses and |

are declared on the ‘Activity Type’ definition.

1

; Result: MAPS ChipXX [Physical Satus] = <physical_status_value>
| MAPS ChipXX [Functional Satus] = <functional_status_value>

—— e

2022.10.26 | Alejandro Rodriguez Alvarez 8



‘ Component Type ‘

- Name - Component Type - <List of statuses> ‘ - <List of statuses> ‘
- Description - Amount
- Component Category - (...)

- ()

Activity Type

Input Comp. Types

- Name - Component Type - <List of Locations> : : - <List of Statuses> ‘ . .
- Description Output Comp. Types - Amount Parameters Material Conformity Activity Result
- Unit
- () . .
- Component Type - Parameters - Component Type - <List of possible results
- Amount - Unit - Physical Status based on Funct. & Phys.
- Unit - Functional Status statuses combinations>
- () 2022.10.26 | Alejandro Rodriguez Alvarez 9




CMIS implementation at JINR (LIT)

C—

" |nterlaborat
|

ory Collaboration |

LIT o

webAp

P (HTTPS)

Administration

Resources

Summary Info Settings Resources Organization Planning Accounting Reports

Components Raw Materials

Activities: Test Project JINR 1

Total Records: 3

Start
Date

Activity

End Date Location St

Activity Name Activity Type Activity Result

[61] DRW: Send DRW Unit for
production

[61] DRW: Jig drawing JIGDRW T090.000.185 | [61] DRW: Send DRW Unit for
production

[41] Test

[62] Another test [61] OPEN 0

[43]
OK_SENT_FOR_PRODUCTION
0

[62] CLOSED

[61] OPEN

G Log Out

JINR SSO:

JINR Single Sign-On

Reminder: yo to compiy with tf

Sign in with a JINR account

User name:

Password:

» Web access.

Fi

API

(H}'TP GET/POST &
unctions

CmisWebAPI

The following operations are supported. For a formal definition, please review the Service Description.

ActivityAttachmentCreate

ActivityAttachmentRemove

ActivityChange

ActivityComponentAssign

 ActivityComponentRemove

yParameterChange
yParameterCreate

 ActivityParameterRemove

 ActivityReadOne
® ActivityTypeRead
 ActivityTypeReadAll

 ActivityUriChange

. A

yUriCreate

EOS

—

(SSO cdokie)

(Kerberos credentials agitomatically renewed)

Custom Assembly & Testing programs

—4 - =" . J—— o8 |
L Oracle e} . , Erl p—— - werface 10 :
Y, ( ) attacnments ov ‘., | Sirect HW int

53AMA14B
firm that this tray is for HIC bly of typ S

"TRIDS3AMA14B, A1:NK, A2 :NK, A3: 0l

0K, AS:NK,A6: 0K, A
K,C1:EM, C2:NK, C NK NK, C C

K,C6:NK, C

,AB:0K,B1:0K,B2:NK,B3:0K,B4:0K,B5:NK,B6: 0K,

>> Removed command <TRID> from command list

JINR SSO:

» Registered service accounts.

Home » ARDD3016 » Edir HIC Assembly ARDO3016

o HIC Assembly AR003076 has been updated.

Edit HIC Assembly AR003016
View

FPC Name *

» Kerberos credentials.

HIC Category *

Quter-Barrel(S

- Crew members

Assembly Crew *
CARIOLA PASQUALE

CEBALLOS SANCHEZ CESAR

COLELLA DOMENICO

FIORENZA GABRIELE

» Access cookies acquired through
‘get-sso-cookie.py’.

~ Annotations

Logbook

Assembly Annotations:

Actions

OB HIC Qualification Test ITS Upgrade HIC and Stave Characterisation Software
ALICE

scan status Object Layout
* ® 1 PowerTest Done (in 1 min)
* s ; 2 Dctrl Measurement Done (in 4 min)

* 1Zp8 - - .
* ¢‘ < 3 Fifo Sean Done (in 1 min)
e % 4 Fifo Scan, V +10% Done (in 1 min)
4 5 Fifo Scan, V-10% Done (in 1 min)
6 Digital Scan BB 0 Done (in 0 min)
7 Digital Scan BB 0, V +10% Done (in 0 min)
OUTER BARRELHIC

8 Digital Scan BB 0, V -10% Done (in 0 min)

10 Threshold Scan 0.0 V
11 Tune VCASN Scan 0.0 V
12 Tune ITHR Scan 0.0 V'
13 Threshold Scan 0.0 V

T Lowo || ows | owz | owa ]| ows | aws || ows
Done (in 0 min)
Done (in 0 min)
Done (in 7 min)
14 Noise Occupancy 0.0 V Done (in 0 min)
15 Noise Occupancy 0.0 V

16 Digital Scan BB 1

Done (in 0 min)

Done (in 0 min)

» Registered JINR-SSO users.

» Role-based access rights.
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CMIS for MPD-ITS and BM@N-STS at NICA

MPD-ITS CBM-BM@N STS
COLLABORATION PROJECT COLLABORATION PROJECT

(N A N N AVl AV %4 S avh e S e e
b 1_1‘\_:4_1 N0 N7 Y2 N X A 74 N A X N N NN A U AN A A AN I S e, R
: > T TP L AT G5 A e et B et B i s e T T s "'.‘ —

4 =c
' 0 KA

~ N
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CMIS for MPD-ITS at NICA

Only the Outer Barrel:

half stave If ot

=g 42x — Staves

Ly N S e e e e
AN AN AN AN LS N R s A A Y T e o ———
e N N N Y N N T T T T T T e e T
—— . - e e ~ NSRS * A SPewe slevsacs s ~ e e 't."l'-‘.'l ] "_l‘ . }

PR

& 588X - HIC

& 8232% - MAPS

|5 ".w

. O
. Y
=Tt
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CMIS for BM@N Silicon Tracking System

. — g 4x - Stations
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e Easing the human interaction with the DB: FPC-DB-Software TiaTy

Custom-made GUI

0@ % MPD-ITS FPC PRODUCTION :
File © Blank OB FPC LOT Blank OB FPC Cross Cables OB FPC OB FPC BOXs Help
MPD ITS - Manage FPC component (Courtesy of CERN-ALICE logged user : Ceballos Sanchez Cesar
(Total: 800 pcs) — g ponent ( y )
mIS e
oo oo e e freememmen s Preset: Project = MPD-ITS Location = JINR, Dubna Install EOS | Renew Kerberos |

« ActivityChange

FPC production

« ActivityComponentAssign

« ActivityComponentRemove

ActivityCreate

* ActivityMemberAssign

ActivityMemberChange

ActivityMemberRemove
« ActivityParameterChange
« ActivityParameterCreate

« ActivityParameterRemove

ActivityRead

¢ ActivityReadOne

* ActivityTypeRead

e ActivityTypeReadAll . . - - .
+ Activityurichange : 3 - INFO : Enable GUI at level 9. Logged user :‘Ceballos Sanchez

® ActivityUriCreate

o ActivityUriRemove

AttachmentCategoryRead

ComponentActivityHistoryRead
« ComponentChange
« ComponentChildrenRead

« ComponentCompositionCreate

ComponentCompositionPositionChange
« ComponentCompositionRemove

« ComponentCreate

CMIS web interface
Activities: MPD-ITS

Total Records: 60

Activity Name Activity Type Location

OBFPC ElecticTest AL003479 [458] Outer Barrel FPC Electrical Test
BLOBFPCL CrossCableSolder A003479
&8 CROSSCBL AttachLotInfo CX011
BLOBFPC ElectricalTest A003479
&) BLOBFPC ElectricalTest AD03479
2 BLOBFPC ElectricalTest AO03479
4 BLOBFPC Metrology A003479

3 BLOBFPC Metrology A003479

21 BLOBFPC Visinspect A003479

1! BLOBFPC Metrology A003479

CROSSCBL AttachLotInfo CX013
CROSSCBL AttachLotInfo CX015
&8 OBFPC ElecticTest AL002113
CROSSCBL AttachLotInfo CX001
68 BLOBFPCL CrossCableSolder AO03122
& BLOBFPCL CrossCableSolder AO03546
4 BLOBFPCL CrossCableSolder AO03545
BLOBFPC ElectricalTest A003520
24 BLOBFPC Metrology A003545

1} OBFPC ElecticTest AL002112

Start Date End Date Activity Status  Activity Result ¢

09.09.2021 | 09.09.2021 | [293] JINR, Dubna [242] CLOSED [588] OK
[457] Outer Barrel FPC Cross Cable Soldering 09.09.2021 | 09.09.2021 |[291] JINR, Dubna [242] CLOSED [583] OK
[377] Cross Cable Lot Attach Information 09.09.2021 | 09.09.2021 | [290] JINR, Dubna [241] OPEN 1]
[368] Blank Outer Barrel FPC Electrical Test 09.09.2021 | 09.09.2021 | [287] JINR, Dubna [242] CLOSED [572] OK 2
[368] Blank Outer Barrel FPC Electrical Test 09.09.2021 | 09.09.2021 | [287] JINR, Dubna [242] CLOSED [572] OK
[368] Blank Outer Barrel FPC Electrical Test 09.09.2021 | 09.09.2021 |[287] JINR, Dubna [242] CLOSED [572] OK 1
[371] Blank Outer Barrel FPC Metrology 09.09.2021 | 09.09.2021 | [285] JINR, Dubna [242] CLOSED [569] OK
[371] Blank Outer Barrel FPC Metrology 09.09.2021 | 09.09.2021 |[285] JINR, Dubna [242] CLOSED [569] OK
[373] Blank Outer Barrel FPC Visual Inspection 09.09.2021 | 09.09.2021 | [286] JINR, Dubna [242] CLOSED [5695] OK
[371] Blank Outer Barrel FPC Metrology 09.09.2021 | 09.09.2021 |[285] JINR, Dubna [242] CLOSED [569] OK
[877] Cross Cable Lot Attach Information 03.09.2021 | 03.09.2021 | [290] JINR, Dubna [241] OPEN 1]
[377] Cross Cable Lot Attach Information 03.09.2021 | 03.09.2021 | [290] JINR, Dubna [241] OPEN 1}
[458] Outer Barrel FPC Electrical Test 02.09.2021 | 02.09.2021 | [293] JINR, Dubna [242] CLOSED [588] OK
[377] Cross Cable Lot Attach Information 02.09.2021 | 02.09.2021 | [290] JINR, Dubna [241] OPEN 1} 1
[457] Outer Barrel FPC Cross Cable Soldering 02.09.2021 | 02.09.2021 | [291] JINR, Dubna [242] CLOSED [583] OK
[457] Outer Barrel FPC Cross Cable Soldering 31.08.2021 | 31.08.2021 | [291] JINR, Dubna [242] CLOSED [583] OK
[457] Outer Barrel FPC Cross Cable Soldering 31.08.2021 | 31.08.2021 | [291] JINR, Dubna [242] CLOSED [584] NOK
[368] Blank Outer Barrel FPC Electrical Test 31.08.2021 | 31.08.2021 | [287] JINR, Dubna [242] CLOSED [673] NOK
[871] Blank Outer Barrel FPC Metrology 31.08.2021 | 31.08.2021 | [285] JINR, Dubna [242] CLOSED [670] NOK
[458] Outer Barrel FPC Electrical Test 29.08.2021 | 29.08.2021 | [293] JINR, Dubna [242] CLOSED [586] OK 5

€€ CCCLCCCCCCCCCCLCLCKLCK




Workflow for assembling of BM@N-STS Modules

Basic " Vis Insp - Vis Insp Vis Insp Vis Insp_’\fls Insp_’ Bonding - Vis Insp
Activities Sensor MicroCables SMX LDO FEB LDO to FEB Shield

TT ¢ i

Elec Test 13 —= e Elec Test e
Create Module =

SMX SEESEuSmm——r FEB-LDO
Design e sy

U

P-Side ) ' - | s

it
i

{} Bonding SMXwith | | Elec Test | | Bonding SCU with | |Elec Test| |Bonding SSU with| | Elec Test
MicroCables (SCU) SCU Sensor (SSU) SSU FEB-LDO Half Module

Module Assemb
N-Side

U

Elec Test of
Full Module

L

Assembling
of Shields

-~
~
~
~
S~
~
-
~
-~
"
-
.
-
-
~
e
~
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Examples of GUIs for assembling of BM@N-STS Modules

Mmﬁnd"ol&h

VISUAL INSPECTION OF THE CABLES ACTIVITY

SELECT OPERATORS: SELECT SET ID: B00O : Nom. length: 000 : STATUS:
Type Cable No Comments Blas Line Spare Photos Type Cable No Comments Blas Line Spare Photos
=Y ﬂ(».mv-c
ELECTRICAL TEST
- a Visad bagedtun of e (DO »
SELECT OPERATORS: SELECT Chip ID: C0020206 '~ « ASSENBLING OF MICROCABLES TO SMX CHIPS
gﬂ OPERATOR: «| Module ID: M294-2R-155-B025

qumc;qnm(qnn)cmgxoaanoa lp]thDOi

CableSet: BOO1 .  GelPackID: GOO1 .  Side: P | o
Chip 1D Type Cable 1D  Bios STATUS Photos

M B '
i €0020205
. 0246802468024 6802368024680240680246802468024680246302468024680246
culd I A X I I I Y I IR T A R R R RY I IR NN RTYTITRR XY IXIYYY IR REYIYSTYYRRY
COD2 080000800000 0000000000C00000400000R00000R0R0RRERR00RIRRORGRROORY
cabl OO0V RONIIPO00CCPRIPIDO00CORNRNINPD000CEP9REROR000E09000ORROO0Y
DATC e #0020 0800300000090 000000000000000000000000000000000000000000000
Nose: cabie2 (odd). Chipe 0020206, Ne: cutd 00
ng' '
2,2l
elii-
. 140,
jial
et B s ".oo
CLOSE T p—e——- -
o4
&)
MR s T T [ . Y. RS . IR
135791357901 3879135791 38T79135791 3579135791 35791357913579135791387 0020209
culd S0 F0TR0T003000003030050323000200333070°%0535330%0 0000 3000
00000000009 00000000000000000000900000000ONO0000000R0NOR000OROR0e
cabl 0000000000000 000000000400000600000000000000000000000000000030000
DEIC PP 0 EORNERRERN NI ROIINRRINO0OONRRREe0EORENEORINOEI0RREOORRORY
e C0020210
) o™ . TV V0L 044 %4 %4 00,04 04 82 T2 M AL
CLOSE Wt Pt C0020211 el - - -5 AR D 10k 20 :
'C'M‘-wh\n - y LA T e
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Activities from the assembling of BM@N-STS Modules
5 Ce NICA

& 82x - Visual Inspection of STS MST Sensor
T — @3880x - Visual Inspection of STS Microcable
1T 4 e @207x - Visual Inspection of STS SMX
@27x - Visual Inspection of STS FEB

@76x - Visual Inspection of STS LDO

@120x - Visual Inspection of STS Shield
@198x - Electrical Test of SMX
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Conclusion

(NICA)

" The deployment of the CMIS on the JINR’s infrastructure represent a novelty for this institute
since no such a system had been used before.

" The system is particularly useful for the fine-grained control and continuous feedback of the
production of complex multipart objects like the detectors subsystems composing the different
experiments of the NICA facility at LHEP.

" Offer the possibility of creating a fully customized interfaces using any desired programming
language to better adapt to the structure and requirements of any project of this type, using the
web API collection.

" At present it is used by two of the NICA projects (MPD-ITS and BM@N-STS) but since it is
centrally hosted at JIRN(LIT) it might be used by any other project that could benefit from it.



Thank you for your attention!
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